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A simple method has been developed for the simu1taneous determination of 
six heavy metals (copper， zinc， lead， cadmium， chromium and manganese) in lake 
water and well water in ppb levels after preconcentration by rotary vacuum 
evaporator. This method requires no tedious pretreatment except for the 
vacuum evaporation and hence is superior to a solvent extraction method which 
involves some troublesome problems such as selection of suitable solvent and 
reagent， precise conditions for the extraction and the ion exchange process， 
dissolution of seeking metal ions into the aqueous phase from the solvent， 
contamination of sample water by the solvent and the reagent， and sanitation 
against solvent vapor. Many heavy metals can be determined simultaneously 
as follows : Add 10 m.e of concentrated nitric acid to 2 litres of each sample 
water and concentrate the solution to 50m.e at 60ー 700Cusing a rotary vacuum 
evaporator， then introduce direct1y the obtained solution to the acetylene-air 
f1ame of an atomic absorption spectrophotometer (Perkin-Elmer， Model 403 was 
used for this study) for the determina tion of the hea vy metals. Effects of 
diverse ions such as sodium， calcium， magnesium， etc. were examined prelimi-
narily using synthetic sample solutions， and the tolerable limits in their concen-
trations were examined as shown in Table 1. This method was successfully 
applied to the waters of six lakes (Mikata， Suigetsu， Suga， Kugushi， Kitagata 
and Biwa) and two wells. The concentrations of six metals in each water are 
shown in Table I. 

































































1ppm鉄10mι 1 ppmアルミニウム 10mι 100 
ppmマグネ、ンウム10mι100ppmカルシウム8ms，
Table 1 Optimum conditions for the determination of metals by atomic 
absorption spectrophotometry 
Metals Wavelength(A) Current(mA) Air-acetylene f10w Burner height(mm) 
Cu 3247 15 26 
Mn 2795 10 6 
Zn 2139 15 Air :2g2/8c/m2i〉n 16 (2.1k 
Cd 2288 8 6 
Cr 3579 25 17 
Pb 2833 35 Ace6tkygl/ecnme z:〉76/min (0. 11 
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は 15ms以上の添加で負の誤差を与える O 塩酸では































Na : 4800 ppb， K : 8 ppb， Al : 8 ppb， Fe : 8 ppb， Mg : 800 ppb， Ca : 960 ppb 
198 
Table IV Analysis of synthetic sample (ppb) 
lverse 10nS 
ElementsC ，added 
Cu Mn Zn Cd Cr Pb 
Elements，Cfd ound 
Cu Mn Zn Cd Cr Pb 
Na : 10000， K: 10 10 200 10 10 
Mg : 5000， Fe: 10 3 100 30 2 
Ca : 25000， Al: 10 6 40 40 3 
Si : 5000 
Na : 5000， K : 10 5 10 50 5 
Mg : 1000， Fe: 10 2 50 5 20 
Ca : 8000， Al: 10 6 100 15 3 
Si : 1000 5 40 20 10 
Na:3000， K:20 10 200 10 10 
Mg : 2000， Fe: 20 2 100 20 3 
Ca : 8000， Al : 20 6 40 30 20 






























10 2 10 197 14 10 10 2 
1 100 3 100 31 2 1 105 
20 印 6 40 40 3 19 63 
1 150 5 10 51 5 1 144 
3 50 2 49 7 20 3 50 
10 20 6 100 16 3 10 19 
20 5 5 40 21 10 20 6 
10 20 10 198 13 10 11 21 
1 100 2 101 21 3 98 





















































Table V Determination of metals in lake water and well water (ppb) 
Samples Cu Zn Pb Cd Cr Mn 
Lake Mikata， Fukui Pref. 7 6 14 7 2 250 
タ Suigetsu， タ 9 7 57 8 14 92 
タ Suga， 。 9 5 65 10 23 73 
。Kugushi， 。 13 5 95 18 33 35 
タ Kitagata， /，/ 3 10 8 3 2 98 
。Biwa，Shiga Pref. 5 6 1 1 O 22 
Well water 1， 。 29 120 7 O 1 。 2， /，/ 5 20 9 9 5 




Mn Zn Cd Cr Pb Cu Mn Zn Cd Cr Pb 
Lake Mikata O O O O 
2 100 5 2 
5 200 10 5 
10 300 20 10 
20 100 50 20 
Lake Kitagata 0 O O O 
6 25 20 5 
Well water O O O O 
















O 3 100 6 1 2 10 
5 5 203 12 3 3 16 
10 8 298 17 6 4 19 
50 13 403 28 1 7 62 
100 22 198 57 21 12 110 
O 5 113 12 3 3 17 
6 11 138 31 8 7 23 
O 5 1 20 9 5 9 
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